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   Genuine, full-scale rice cultivation in Hokkaido started in 1898; since then it 
was  subject to frequent cold disasters. The rice planting expanded almost over 
the entire island, however, and has come to establish its position as the most 
important farm production in Hokkaido within a span of only twenty or thirty 
years. When we discuss on the cool summer damages on the rice planting in 
Hokkaido, therefore, we are naturally much concerned with the hindrances of the 
cold-weather over its expansion into the cooler regions. In this paper the author 
will discuss the relations between the cool summer damages and the changes in 
the acreage of rice fields. 
   In Hokkaido cold-weather damages on the rice plant have taken place very 
frequently (Tab. 1). The changes in summer temperature directly affects the 
yield (Fig. 1), and the yield remarkably decreases by the drop of temperature by 
         Tab. 1 Net profit from the important crops in Hokkaido (per tan). 
                  including the compensation for domestic labour —
1961 1962 1963 1964
Ricc 19,722 Yen 17,365 Yen 20,359 Yen 9,960 Yen
Wheat 5,538 4,936 3,927 8,384
Beer barley 4,674 3,684 5,980 5,684
Potatoes 4,674 3,615  6,034 4,692
Potatoes (for seed) 13,365 15,610 18,074 11,780
Soybeans 6,717 4,047 4,317 - 1 ,748
Azuki beans 9,778 5,854  10  ,/09 - 874
Kidney beans 6,837 6,019 7,368 2,725
Peas 4,078  8,637 8,158 - 1 ,121
Apples 33,004 22,178 26,718 22,673
Maize 2,513 1,031 - 197
Flax 1,864 3,184 2,023 4,904
Pyrethrum 8,913 7,381 2,752  4,388
Mint 9,741 146 5,149 3,745
Suger beet 5,219 5,997 5,110 6,894
Rapeseed 3,136 4,158 4,693
 (Source: Reports of the production cost survey of agricultural products in Hokkaido) 








    Fig.  1 Changes in air temperature in summer and unit yields of rice in Hokkaido. 
       Solid lines:  Average air temperatures in July and August at Sapporo.
       Borken  lines: Rice yields per tan in the whole of Hokkaido. 
only 1°C below that of the normal year'). 
   Even before 1900 the low temperature had caused sharp decrease of the 
 yields. In those days, however, decrease of rice production was not propounded 
as a social problem, because the rice was not a main crop for most of the farmers . 
   After 1900 rice was generally planted on commercial basis.  The acreage of
the rice fields rapidly increased with the construction of large irrigation channels, 
and single crop areas of rice were also formed. It happened that the remarkable 
low temperature struck the whole rice producing areas in the island in 1902. Even 
in the main region of rice fields the harvest was virtually nothing. This was 
the first disaster that caused a serious social problem. As the result of that bad 
crop the increase of the acreage of rice fields stopped the following year. The 
1902  cold-weather damage was as bad as those in 1913 and was the most strikingly 
serious in the history of Hokkaido. Nevertheless the decrease in the rice field 
acreage is observed only in the following year, and after 1904 it began to increase 
again (Fig.  2). 
   After 1898 the social conditions were  sufficiently favourable for the construc-
tion of rice fields.2) Especially so until 1915 because the period was in the 
 1) Hideo  Fukui  (1965): Changing Relation between the Yields of Rice and the Summer 
        Air Temperatures in Hokkaido. 
        Sci. Rep. Tohoku  Univ., Seventh series  (Geography), No. 14 
 2) Jiro Okamoto (1964): Regional Development of Rice Cultivation in Hokkaido. 
        Sci. Rep.  Tohoku Univ., Seventh series (Geography), No. 13






  Fig. 2 Changes in rice yields and increasing rates of rice-field acreage. 
     Solid  lines  : The rates of increase of rice-field acreage in the ensuing year per the 
         acreage in the indicated year. 
     Broken  lines  : Rice yields per tan. 
economic lag for the crops of the dry field products. During the period, however, 
the rice yields had been greatly varied because of the striking changes in the 
 temperature  ; and the remodelling of the dry fields to the rice fields had been 
much influenced by the harvest in the previous year. From 1898 to 1914 the ratio 
of increase of the rice fields in comparison with that of the previous year was 
very closely related with the harvesting of the previous year. 
   In 1915 the cricumstances changed. From 1913 to 1925 the temperatures were 
higher than those in the previous period of years, and the rice havest had been 
stably fair. During World War I, however, the farm products for export were 
quoted much higher. So the difference between the income from the rice fields and 
the dry fields had been given rise not by the harvest of rice but by the fluctuation 
in the prices of the products from the dry fields. Then the construction of rice 
fields was rather retarded in spite of the high temperatures. 
   The prosperous condition of the dry field products came to an end in 1919, 
while in and after 1920 the national government subsidies were much increased for 
the construction of rice fields. Construction works on a large scale had been carried 
out rapidly in the core areas, such as Sorachi, Ishikari, and the southern Kamikawa, 
and beyond the former front of rice planting, such as in Tokachi and Abashiri. 
   A technical basis of this march of the rice front was the diffusion of new 
varieties of rice such as  "136zu No.  2",  "BOzu No. 6" and  "Hashiri-bOzu", which 
were created by the Experimental Stations for the stabilization in the core regions
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after the lessons of the cold disasters in 1913. 
   For the ten years after 1920 the actual acreage of newly constructed rice fields 
had been higher than ever before (Fig. 3). The irrigation works had become of larger 
scale, and it took a few years to complete one. Most of those construction works 
had been subsidized by the government. It is not, therefore, necessary that 
there is a direct and reasonable  co-relation between the annual yields and the ratio 
of the increase of rice fields during the period from 1914 to 1929. The following 
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             Fig. 3 Increase and decrease of rice-filed acreage in Hokkaido. 
    It is not to say, however, that the influences of cold-weather disasters have 
disappeared. The lower ratios of the increase of rice fields after 1928 indicate 
the fact that most of the  major programmes had been realized, and besides that 
they were caused by the 1926 cold-weather damages. The damages were so serious 
particularly in the marginal areas that the rice cultivating farmers in those areas 
had serious  difficulties  ; those irrigation associations which had been newly orga-
nized were confronted with financial panics. 
   The cool summer damages in 1931 and 1932 hit with crucial blows the rice cul-
tivation in the marginal areas which had already been in trouble. The average 
yields in those two years on the whole Hokkaido were higher than those either in 
1902 or in 1913, but the yield was none at all in those two years in the marginal 
areas Abashiri, Tokachi, and the northern Kamikawa. Cool summers continued for 
the second time in 1934 and 1935. 
   Those four cold-weather damages varied in degree in the core areas and the 
southern part of the island, but the damages were crucial in most parts of the
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marginal regions (Fig. 4). The rice field acreages decreased in the years after the 
damages, and even after the good crop years the increase did not appear . 
    The entire nation came into the war economy in 1937, and the shortage of 
labour had lessened the rice cultivation, a labour-intensive agriculture . A series of 
policies for increased food production had been launched during and after the war, 
and the cold-weather damages in 1941 and in 1945 did not result in the decrease 
of rice field acreage. 
   After the Land Reform of 1948 the rice field acreage remained unchanged for 
the time being. Prosperous yields continued; the rice price controlled by the 
government remained fairly advantageous since around 1950. The farm economy 
which had been relieved of the heavy pressure of rent generally turned to the better 
condition during the several years after the Land Reform; especially in those core 
regions of rice cultivation such as Ishikari, Sorachi and southern Kamikawa , it 
was quite stabilized and the production became more substantial. At this time 
again the cool summer disasters swept over the island. They caused as severe 
damages as in those days, and in the marginal areas the crop was again virtually 
none. The regional patterns of the damage ratios were different year after year , 
and the degree of seriousness of the damages appear to have been determined by the 
climate as in 1930's (Fig. 4). It could hardly be said that such technical level 
as can overcome the cold weather damages have been in operation even in those 
core areas where the farm economy has been most stable. 
   Since 1954, however, the rice field acreage has steadly increased even after 
cool summer damages. It is not because the rice planting fronts expanded  farther3) , 
but because the large-scale construction works like improving the peat land in 
the Ishikari Plain have been carried out , and moreover quite a number of individual 
farmers have partly transformed their dry fields into rice fields. The reason 
for the development of rice fields is none but the fact that rice cultivation is more 
profitable. There is no more profitable dry field products than rice planting except 
for those two which have been planted in some particular regions—fruit trees and 
seed potatoes (Tab. 1). It is clear that profits from rice cultivation diminish sharply 
in the year of cool summer damages, but the Agricultural Mutual Assistance system 
enacted in 1948 has rightfully proven that rice cultivation is much more profitable . 
Even in the case of no yield the rice cultivating farmers are protected by insurance , 
which are more than the income from the dry field products in the same space of 
land. There is no denying, therefore, that the cool summer damages after 1953 
influenced to stimulate the differentiation of the strata of farmers . It became 
 3) Jiro Okamoto  (1965)  : The Changing Limits of the Rice Fields in Hokkaido. 
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    Tab. 2. Establishment of the new type irrigation ponds  "takotsubo"
               in the southern part of the Nayoro Basin.
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 (A): number of the irrigation ponds of new establishment 
 (B): area of the irrigation ponds (tan) 
 (C): irrigation area increased by the ponds of this type (tan) 
increasingly evident that the rice cultivation is more profitable from the view-point 
of land use, and the construction of rice fields was accelerated, never having caused 
many rice fields to be reconstructed into dry land. 
   Here, the author would like to attend, as a sample for the areas of small-scale 
constructions, to the irrigation reservoirs in the southern part of the Nayaro 
Basin where a series of construction works of rice fields have still been continued 
as much as the other areas after the 1964 cool summer damages. They are those 
irrigation owned by individual farmers set up since 1961 in such areas as having 
been suffering from water shortage. The reserviors were dug by a bulldozer or a 
vertical crane, and an electric pump is used to carry water into and out of the 
pond. Many of such reserviors have been constructed in 1964, the year of rather 
severe damage from the cool summer, and the following year as well as before (Tab. 
2). 
   Upon ovserving the facts above described on the basis of analyses of the rela-
tionships between the yields of rice and the changing of rice field acreage, the 
history of rice culture in Hokkaido could be divided into the following seven 
periods. 
   1. The stage of experimental planting before 1897. No clear relation is 
observed between the yields and the changes in rice field acreage. 
   2. Earlier stage of genuine development of rice culture from 1898 to 1914. 
The clearest relations between those two factors are observed. 
   3. The stage during and after World War I (1915-1919). The increase of rice 
field acreage was influenced by the fluctuation of prices of dry field products more 
than the harvesting condition of rice.
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   4. The stage of full-scale expansion of rice culture during 1920-1927. The 
rapid increase of rice field acreage continued constantly every year. 
   5. The stage of the fall of increasing ratio and the decrease of rice fields during 
1928-1937. 
   6. The stage during and after World War II  (1938-1948). An extreme decrease 
of rice fields was checked by the policy for the increased food production. 
   7. The stage after the Land Reform in 1948. A steady increase of rice fields 
is observed without reference to the yields. 
   The relations between cool summer damages and the changes in the rice field 
acreage were not simple but showing the different correspondence in respective 
stages. In the stage of expansion of rice fields under the circumstances of free 
economy (Stage 2) and the decrease stage without war-time (Stage 5) the cool 
summer damage caused the sharp decrease of rice fields in the following year. 
Direct relation was not observed in other stages, although the reasons differ with 
the stages respectively.
